ABSTRACT. The Schur group of a commutative ring, R, with identity consists of all classes in the Brauer group of R which contain a homomorphic image of a group ring RG for some finite group G. It is the purpose of this article to continue an investigation of this group which was introduced in earlier work as a natural generalization of the Schur group of a field. We generalize certain facts pertaining to the latter, among which are results on extensions of automorphisms and decomposition of central simple algebras into a product of cyclics. Finally we introduce the Schur e:ponent f a ring which equals the well-known Schur index in the global or local field case.
as S-module on the basis {u} subject to the multiplication given by: We refer the reader to De Meyer et al [i] for further details.
Now let R be a connected ring; i.e. a ring whose only idempotents are 0 and i.
We define a cyclotomic crossed product algebra as one of the form ([e(n)]/R,) where th e(n) is a primitive n root of unity which lies in the separable closure of R and the values of are in the cyclic group generated by e(n). If R has finitely many idempotents thena cyclotomic R-algebra is the direct sum of cyclotomic algebras over the connected components of R. In De Meyer-Mollin [2] it was shown that the classes of S(R) which contain a cyclotomic algebra form a subgroup which we denote by S'(R). The symbol S"(R) will denote the subset of S(R) consisting of those classes containing a homomorphic image of a sepa.rable group algebra RG. In De Meyer-Mollin [2] it was shown that if R is an integrally closed Noetherian domain then S"(R) 5_ S'(R).
We conclude this section with some notation. S(R,G) for a ring R and a finite group G will denote the subset of S(R) consisting of those classes containing a homomorphlc image of RG. Although S(R,G) will serve mainly as a notational device herein, it is worth noting that, when R is a field, Spiegel and Trojan [3] have investigated S(R,G) from the point of view of determining when it is a group. S'(R,G) and S"(R,G) are defined in an analagous fashion to that of S(R,G). Finally S'(R,G), S'(R) N S(R,G) and S"(R,G) S"(R) N S(R,G).
AUTOMORPHISMS AND SUBGROUPS OF AZUMAYA ALGEBRAS.
The first result generalizes certain facts about the Schur group of an abellan number field to the Schur group of a Dedekind domain.
The first part of the theorem is a generalization of a standard fact (see Yamada [4] ). The second part is a generalization of an "Amitsur-type" question; i.e. a question concerning subgroups of certain Azumaya algebras; which is an extension of a question related to Amitsur's classification of subgroups of division rings (see Amitsur [5] In De Meyer-Mollin [2] it was proved that S(R) (and S'(R) when R has finitely many idempotents) are invariant subgroups of B(R) under the natural action of Aut(R) on B(R). We describe this action at the algebra level since we need it for the following results which give information pertaining to extensions of automorphisms.
If [A] B(R) and
Aut(R) then let A be the R-algebra equal to A as a ring but with more, namely that the following are equivalent (see Mollin [14] and [9] ): (i) ( fixes e(n) (ii) extends to Aut(A) (iii)
[A]
[oA].
However the equivalence of (ii) and (iii) fails for rings in general. S' (R) and A has exponent n then the following are equivalent.
(i) R contains e(n) fixed by Aut(R) (2) Aut(R) extends to Aut(A).
A is R-isomorphic to A.
[oA]-- [A] .
PROOF
As remarked in the discussion preceeding the proposition, (2) and (3) [18] and [21] characters T defined in such a way that they are in a one-to-one correspondence with the B i. (i) ] is finitely generated, projective and separable over S. Now, suppose that R is a connected ring which does not split G, but GI U(R). 
